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WHY ID€?

From wikipedia:

“...IDEs are designed to maximize programmer
productivity by providing tightly-knit
components with similar user interfaces. This
should mean that the programmer has much less
mode switching to do than when using discrete
development programs...”
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TYPICAL CONTENT OF AN IDE

e a source code editor

e a compiler and/or an interpreter
e build automation tools

e a debugger

o SCM integration
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ABOUT €CLIPSE

e What is it?

o Eclipse is an open source community, whose projects are focused on building an open
development platform comprised of extensible frameworks, tools and runtimes for building,
deploying and managing software across the lifecycle.

e History of Eclipse

Started in November 2001 by Borland, IBM, MERANT, QNX Software Systems, Rational
Software, Red Hat, SuSE, TogetherSoft and Webgain.

On Feb 2, 2004 the Eclipse Board of Stewards announced Eclipse’s reorganization into a not-for-
profit corporation.The founding Strategic Developers and Strategic Consumers were Ericsson,
HP, IBM, Intel, MontaVista Software, QNX, SAP and Serena Software.
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WHAT CAN €CLIPSE OFFER?

o C/C++ Development Tooling (CDT) for edit/compile/
debug cycle

o Target Management (TM) or Target Communication
Framework (TCF) with Target Explorer (TE) for
working with remote hosts

e CVS5, SVN and Git integration

e Linux Tools for various Linux specific performance
monitoring tools (gprof, lttng, oprofile, systemTap)
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SOME COMPANIES BEHIND THESE
PROJECTS
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e Is it possible to use
Eclipse with standard
versions of these plugins
for embedded Linux
development?

o Let’s start with Eclipse IDE for C/C++ Developers
package (http:/ /www.eclipse.org/downloads/

packages/eclipse-ide-cc-developers /junosr])

o Install additional Target Management feature(SCP file
subsystem) (update site: http:/ /download.eclipse.org/

tm/updates/3.4/)

o Install latest version of Target Explorer (update site:
http:/ /download.eclipse.org/ tools/ tcf /builds/
development/nightly /)

® & o

Work with:  http://download.eclipse.orgtmjupdates/3.4/ - http://download. eclipse.orgtmiupd v Add...
Find more software by working with the “fyailable Software Sites® preferences.
<a
Name Version S
g+ Local Terminal SOK (Incubation) 0.3.0.201209191030-678AB7HBFNCLGL
g+ Remote System Explorer Examples 3.1.300.201209191030-785FHk7F7BF 7
4+ RSE SCP Ale Services (Incubation) 0.2,0,201209191030-13-773573L5L53!
” g RSE Unit Tests 3.4.0.201209191030-7H7FBQ7F7BF7 gt
g+ RSE WInCE Senvices (Incubation) 0.3.100.201 209191030 1SFKsTF78F7g A
< ' <>

Select Al Deselect Al 1 item selected

Install Details r—

Review the tems to be installed )‘_
Name Version Id

¢4 Target Communication Framework 1.1.0.201210241¢ org.eclipse.tctfeature. feature.group
> - g4 Target Communication Framework SOK 1.1.0.201210241¢ org.eclipse.tcf sdk.feature.feature,.gr
> \§s Target Explorer 1.1.0.201210271C org.eclipse.tcfte feature feature.gro
> @i Target Explorer SOK 1.1.0.201210271C org.eclipse.tcite. sdk.feature.feature
>- g4 TCF C/C++ Debugger 1.1.0.201210241¢ org.eclipse.tcfcdt.feature feature.gn
> @i TCF C/C+ + Debugger SDK 1.1.0.201210212C org.eclipse.tctcdt. sdk.feature.featur
> it TCF Remote System Explorer add-in 1.1.0.201210241¢ org.eclipse.tcfrse.feature feature.gn
> g+ TCF Ramote System Explorer add-in SDK 1.1.0.20120932011 org.eclipse.tcfrse. sdk.feature. featur
> g4 TCF Target Explorer 1.1.0.2012102007 org.eclipse.tcfte.tef feature feature.¢
> lg TCF Target Explorer SDK 1.1.0.2012102007 org.eclipse.tcfte.tcf sdk.feature. feati
> g4 TCF Target Explorer SDX, Core 1.1.0.2012102507 org.eclipse.tcite.tel core. sdk. feature
>- g4 TCF Target Explorer, Core 1.1.0.2012102507 org.eclipse.tcfte.tcf core feature.fea
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WORKING WITH C/C++ CODE€

Code Analysis
Framework “Codan”

Now supports external code
analysis tools like cppcheck:

External tools can be configured
using Codan’s preference page

External tools are invoked
automatically when a C/C++ file
is saved

The output of these tools can be
displayed as editor markers

1<) *hello.c &3

#include <stdio.
#include <stdlib.h>

int main(void) {
int 1
1T(1=1)1
puts("possible assignhent”);
)
puts (“Hello World")
return EXIT_SUCCESS

* Problems £ &) Tasks ) Console [ Properties =g Progress h At =
0 errors, 1 waming, O others
Description Resource Path Location Type

v & Warnings (1 tem)

% Possible assignment in condition =1 hello ¢ fello/sre line 16 Code Analysis Problem
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BUILDING YOURI APPLICATION

o Works perfectly for a local toolchain out of the
box!

o However, when it comes to using cross-
compilation tools...




B\UILDSYSTEMS SUPPORTED IN
CDT

Makefiles are generated by You write your own Build scripts are generated
CDT makefiles by automake tools
Doesn’t have support Standard Linux way of Standard Linux way of
outside CDT software development software development

] f
Requires complex toolchain Needs only a set o

definition for CDT, has a lot
of limitations

Needs only a set ot environment variables and
environment variables proper arguments to pass
to autocont
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DEALING WITH CDT’S
MANAGED MAKE

e How can we integrate CDT with our cross-
compilation tools?

o Write a plugin for Eclipse that adds support
for it

o [Ise "Cross(:CC"

e Redefine settings for each project manually




DEFINING YOUK OWN
TOOLCHAIN FOR CDT

If you don’t need any special settings, just extend existing definitions for “Linux GCC”
The more special your needs, the more changes you will have to make

Changes are not obvious and require some Eclipse experience

name="Anna's GCC" osList="all">

<targetPlatform
1d="cdttest309024.gnu.platform.base”
name="Debug"”
binaryParser="org.eclipse.cdt . core.ELF'
osList="11nux, hpux,aix, qnx"
archList="all">

</targetPlattorm>

<builder
superClass="cdt.managedbuild. target.gnu.builder”
id="cdt. test309024 builder.base">

</builder>

<tool command="% (CXX)"
id="cdt. test309024.cpp.compiler” isAbstract="false"

name="Anna's GNU G++ Compiler” superClass="cdt.managedbuild. tool.gnu.cpp.compiler">
</tool>
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USING “CROSS GCC”

o Requires just two settings:
© path

o prefix(make sure you add dash in the end)

D G C Project ) ) )

Cross GCC Command
Configure the Cross GCC path and prefix

Cross compiler prefix: |i586-poky-linux- |

Cross compiler path: "»/opt/poky/1.2.1/sysroots/i686-pokysdk-linux/usr/bin/i586-poky-linux"‘ Browse...

CDT Build Console [test]]
T 00 :09:02 **+* Build of configuration Debug for project testl s
make all
Buirlding file: ../src/testl.c
Invoking: Cross GCC Compiler
1586-poky-linux-gcc -00 -g3 -Wall -c¢ -fmessage-length=0 -MMD -MP -MF"src/testl.d* -MT"src/testl.d" -o "src¢/
testl.o* "../src/testl.c"
Finished building: ../src/testl.c

Building target: testl

Invoking: Cross GCC Linker

1586-poky-linux-gcc -0 "testl" ./src/testl.o |
Finished building target: testl

22:05:03 Build Finished (took 604ms)
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REDEFINING SETTINGS
MANUALLY

o Must be done for each configuration in each project in use
o Requires the following modifications of project properties:
e changing gcc to your <arch>-gcc in Settings for each tool

o Modifying PATH variable(adding your cross-toolchain path)

2 ) Properties for hello 0 G ®

sdm Settings > N

> Resource

Builders o1 =L T HIl owerpe-linux-gnuspeJi Bl <
v C/C++ Build (22 Preprocessor All options: -0 -g3 -Wall -c -fmessage-length=0

: ; ¥ Symbols
Build Varnzbles & )

Discovery Options (=2 Includes

Environment

(23 Optimization

2 Debugging

Logain ‘
gging e Expen settings:
Building 1 1 T & Warnings Command
uilaing 1ile Isrc/mello.c ~ - ‘ ~1 1 . g
bt B LR L b : _ S{COMMAND} ${FLAGS} ${OUTPUT_FLAG
4 “"":ls‘.!ll.lf-tl'll\"vj::(: 086 -g3 -Nall -C -fmessage-length=8 -HMD -MP -MF“src/hell " . ..C‘“a.'lucus Ilne pa"e[n { } { }$[ =
MT"src/hello. o o"src/hello.o” ferc/hello.c”

/src/hello. €
Isrc/ello.cC

In functlion
16 warnin s

nmamn

Q5L parentheses arcund assignment used as truth value
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WORKING WITH REMOTE
SYSTEMS

Since summer 2012 there are two options:

o Remote System Explorer (RSE) provided by Target
Management project

o Target Explorer (TE) coming from Target
Communication Framework project
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Remote Systems Explorer

Target Explorer

Mature, stable project
(1.0 in November 2006)

1.0 version was released in June 2012,

designed to be a lightweight successor of
RSE for embedded

Transport protocol agnostic

Centered around Target Communication
Framework(TCF) protocol and assumes
there is a TCF agent on the remote target

Does not support auto-discovery

Supports auto-discovery of connections
and services
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TARGET COMMUNICATION
FRAMEWORK

o Vendor-neutral, lightweight, extensible
network protocol mainly for communicating
with embedded systems (targets)

o Has a transport-agnostic channel abstraction

e Supports auto-discovery of targets and
services




RUNNING YOURH APPLICATIONS USING RS¢€

o Use Remote Systems Explorer to copy your application on to the target and then a

terminal to launch it

o Use Remote Launch to launch your application from Eclipse

o Transferring more than one file(e.g. application and library) is not supported in

the Remote Launch

&

Java Applet

Java Application

# Launch Group

Nama: hallol Debug

[} Main . 0= Arquments | %3 Debugger 5 Source [T Common

Connection: 127001 v New.. Properties.
Project

hellol Browse. ..
Budd configuration.  Debug v

C/C++ Application

3 0 - T S
Debughellot * Problems < Tasks ) Conscle &3 Properties & Progress

<terminated> hellol Debug [C/C++ Remote Applcation] home/annalelce-e-workspace/heliol Deb
Remote Absolute Fila Path for C/C++ Application: - % % L
/home/anna’halio] Last l1ogin: Wed Oct 28 82:26:11 2818 from localhost

Mave a lot of fun
Commands to execute before application echo $PWO' >

chmod 75% /home/anna’/hellol; /home/annashellol  exat

NN 1rux-klrl:~> echo SPHD'>"

/home/amma>

anna@linux-klLlrl:~> chmod 755 /home/anna/hellol: /home/anna/hellol  exit

chmod 755 thome/anna/hellol

Skip download to target path

T .. .\~
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RUNNING YOUR APPLICATIONS USING T¢

e Remote Launch from Target Explorer allows you to transfer all necessary files and
run your application in one step

o Output is shown in ANSI terminal

e Tavget Exglorer - Eclpse SDK - A
Ble Edt Novigate Search Project Bun Bun Window Help

- LDvOvyy v v D vyl v Qv o r & lava B, Target Explorer 45 Debug

B; System Management 13 - B Terminals &2 o % Lt A~ Y*o0O 2
& : B v © S5H anna@127.0.0.1 {(10/24/12 654 O [TCF Agent] (1024712 6:55 PM) Q) <Terminated> top (TCF Agent] (10v2 & -
- A top - 1B:58:29 up 2:58, 9 users, Lload average: 0.57, 0.57, 0.44 . —
X Favortes ) Tasks: 145 total, 1 runming, 145 sleeping, O stopped, 0 zombre
v My Targets ‘ Cpuls): 1.00Ms, J 0.3%wm, 92.%Wd, 0.0Ma, 0©O.0Wm 0.3s1, O0.0Ast
' Mo 2040548 totd 1907388k used, 133160k free, 06188k buffers
o MM_ Swap: 1035260k total, 19476k used, 1015784k free, 772 cached
v @ Processes ‘ 9 Fun Contigur stions
-
- @ NetworkManager [ PID USER PR NI _VIRT RES SHR S NCPU WVEM Tl
N 9 77 ot 20 0 217w 180m 5632 S £.0 9.1 9:4 Create, manage, and run configurations —
@ NetwerkManager ‘ 20 0O S949m 245m =m S 4.0 12.5 5:2 ‘ i’
Lot 20 O 896m 280m 15w S 1.0 14.1 10:0
® Networidineger 20 057440 14m 1Im S 0.3 0.7 0:0
® NetworkManager \ 20 0 25121028 736R 0.3 0.1 0:0
>- @ VBowChers -GS e - :'E g '2:5 - ¥V Name: (localhost)
20 0 0 0 0 0.0 0.0 0:0
8 VBoxC . -~ - - - - -0 . fi - .| - 2
>- @ VBoxChen ‘ 2 0 0 0 0.0 0.0 0:C Q | TxMan  File Transfers - . Referenced Projects | [ Common
» @ VBowCiert 20 0 0 0 0.0 0.0 0:Q o -
R BT 0 o 0 0.0 0.0 0:0
O v J V.U v.u Jilu ral¥, . ’
@ Xorg ‘ 2 19 0 0 0.0 0.0 0:2 (] C/C++ Application Flle Transfers
@ acpid RT O 0 0 0.0 0.0 0:0 [€] C/C+ + Remote Applica
-2 0 0 0 2.0
» @ agert | > o & o ' # Launch Group “ Host Target € Add
@ agetty .2 0 0 0 .0 9 v B Remote Application v l Idatalprocps-lz.elprocmbpmq = ] fusriliblibproc-3.2.8.50 ! Ednt
211 0 0 0 0 ) — o’ ",
> @ akonad_agent | ‘ 0 -20 0 0 )% 0.0 0.0 0:¢ Ox (ocalhost) ¥ | /datalprocps-3.2.8%0p »» | Ampiop -
» @ akonad_agent_| RS Target Communication
» @ akonad _agent | ‘
> @ skonad_agent | 2
» @ akonad_agent | ‘ < ) | <> Down
» @ akonad agent |
> @ skonad_agent | ‘
> @ akonad _agent | 1
» @ akonad _agent | ‘v

<\ I 1<)

Alter matched 6 of 6 tems

2 Bun Close
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DEBUGGING YOURI APPLICATIONS

Options offered:
GDB/GDB server solution

Automatic remote debugger (launches gdbserver on remote side
automatically, doesn’t support attaching to a running process)

o Current implementation uses RSE
TE-based solution pending review

Manual remote debugger (you have to launch gdbserver manually,
supports attach)

TCF-agent-based debugger

o only x86 debugging support in the open source TCF agent at the moment

Tuesday, November 6, 2012



DEBUGGING YOUK
APPLICATIONS-GDB

%5 Debug &2 = B | ®9=Varnables e Breakpoints i Registers &3 = Modules
P = 3 D iv ® ¥
v © | hellol Dzbug [C/C++ Remote Application] “ | Name Value
v & gdbserver debugger (10/20/10 506 PM) (Suspended) oy s
Hol 2 i
2D Th 11(S anded: Break t
v Ilrea?!»y(.9§p°ﬁ?fq %f”akpc"“Aht) Ao 2CX i 1077618060
¢ > ” O | 5= Outline $3
¢ hello.c .c| hellol.c &3 -
2 puts("Hello World"); /* prints Hello World */ o stdio.h
ratiirmn EYTT <SIIFrreE<c: =2 stdlib.h
@ main(void) : i
ZJ Console £3 v: Tasks [% Problems €2 Exscutables [J Memory SO

hallol Debug [C/C++ Remote Application] gdb (10/20/10 5:12 PM)
Missing separate debuginfo for /1ib/l1ibc.so.6
Try: zypper install -C "debuginfo(build-id)=ee302691046515fe3766ae3b7d47afd3e3a8d063"
Stopped due to shared library event
11 ! '

}\‘um Type Disp Enb Address What
1 breakpoint keep y Ox0804841d in main at ../src/hellol.c:15
breakpoint already hit 1 time
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DEBUGGING YOUR
APPLICATIONS-TCF

L Debug - procps-1esitop.c - Eclipse o &
File Edit Source Refactor Navigate Search Project Run Window Help
e SIPTEIRIE e A R W NN ROV BV Vv
r 1w Bcces . Target Explorer {f Remote System Explorer W§LTTng Kernel %% Debug
% Debug 52 ¥ Y 2 B8 (- Variables 9¢ Breakpoints £ il Registers =i Modules = B8
' v ¢® P1386,1386 (Breakpoint: Trace/breakpoint trap) I& %R # W I = - S
Ox0805C o.-' [top] < - | 0 () Op | - ¢ ! PN tOp.C lllne: 1981]
= 0x0805363d [top] frame_make(): top.c, line 3304 v o top.c [line: 2947)
= 0x08053950 [top] main(): top.c, line 3369
= 0x4617c¢908 [libc-2.13.50] _libc_start main() A v
- - - v <[ )< >
id top.c & @ B8 o= Outline £2 i = |
5 1 L = M A —
static CPU_T ‘*smpcpu NULL ; =2 15 W ¥ o % -
// whoa first time, gotta' prime the pump... o ™ sysfioctlh =
¥ if (1p_table) { -
p_table = procs_refresh(NULL, Frames_libflags); | Ll
putp(Cap_clr_scr); u sysftime.h
putp(Cap_rmam) ; .
#ifndef PROF & sysitypes:h
/ sleep for half a second ™ sys/stat.h
tv.tv_sec = 0; A o ctype.h A
tv.tv_usec = S00000; v i v
< = )<> < T < >
2 Console &) Task Problems ecutables @ Terminals 8 [ Memory @ L L &H = = 0
"B rmprtop [TCF Agent] (11/1/12 9:21 PM) 58
8 root RT 0 0 0 0SS 0.0 0.0 0:00.00 mgration/0 A
9 root 0 -20 0 0 0S 0.0 0.0 0:00.00 cpuset
10 root 0 -20 0 0 0S 0.0 0.0 0:00.00 khelper
11 root 0 -20 0 (0] 0S 0.0 0.0 0:00.00 netns
12 root 20 0 0 (0] 0SS 0.0 0.0 0:00.28 kworker/u:l
312 root 0 -20 0 0 0SS 0.0 0.0 0:00.00 kblockd A
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LINUX MEASUREMENT AND
DIAGNOSTIC TOOLS

o Profiling

o oprofile: remote launching is not supported, only
local

o perf: remote launch exists, but uses Remote
Development Tools instead of RSE or TE

e valgrind: only local launch is supported
e Jracing

e Supports LTTng 2.0, uses RSE for connecting to
remote targets
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ECLIPSE LTTING INTEGRATION

D LTTng Karnel - TCF Agam - Eclipse ¥ o X
File Edit Navigate Search Project Run Window Help
Y M BIQviES Fviv v vio Qviov =2 @8 Quick Acces: ‘ m¢  Egc/ce+ B Target Explorer 8 Remote System Explorer M TTng Kemel
{5Project Explorer 8 = 0O 3+ Control Flow & & Resources [T Statistics E e % ¢ 4R =0
5 & - Process TID  PTID - Birth time Trace 01:32:16.600 01:32:16.650 =
VS testttng A kiogd 1335 | 01:31:07.639305475 | kernel e
® Experiments [0] tcf-agent 11360 | 01:31:06.885590104 | kernel _
v @Traces [1] tef-agent 1364] | 01:31:06.850355753 kernel 0 0 0 0 0000
n A |vsh 11367 | 01:31:35.433491413] kernel
(C— <> sh 1447| 1367 01:31:36,170104387 | kernel
‘e 4 4 » J » J1US 3E L &
g= Control 2 = 0 sh 1448 1367 01:31:54.201420436 | kernel 5
: Ittng 1 1448] 1367 01:31:54.201420436 | kernel qy 22®» &
v- (@) gemu-x86
b i= Events - kernel 22 =
*% Provider
- &8 Kernel ' Timestamp ~ Channel - Event Type ~ Content o
v- €@ Sessions i (RS  <srch> | <srch=
Vg pr— | 01:31:06.31853925{ channel0_0 hrtimer_cancel hrtimer=3354324576
!+ Kernel 01:31:06.31866943¢ channel0_0 | hrtimer_expire_entry | function=3238521152, now=1739960029161, hrtimer=3354324576
>- & channel0 01:31:06.31877084{ channel0_0 softirg_raise %vec-l
01:31:06.318822531 channel0_0 | sched_stat_runtime | tidw1396, commeittng-sessiond, vruntime=36099721672, runtime=2018859 v
,[m HiStOgram = Properties Jll Bookmarks o Progress v ="
14 |
Current Event (sec) window Span (sec) |
111111 PV R
| 1
1351413136.573146650 1351413136 672946062

<( T <

v

Ll L R O I ikl
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tMBEDDED DISTRIBUTION TOOLS

e Yocto Eclipse plugin (learn more at the Yocto
Developer day on Thursday!)

e Buildroot Eclipse plugin (see http:/ /

www.eclipsecon.org /europe2012 /sites /
eclipsecon.org.europe2012 / files / Buildroot.pdf
for details)



http://www.eclipsecon.org/europe2012/sites/eclipsecon.org.europe2012/files/Buildroot.pdf
http://www.eclipsecon.org/europe2012/sites/eclipsecon.org.europe2012/files/Buildroot.pdf
http://www.eclipsecon.org/europe2012/sites/eclipsecon.org.europe2012/files/Buildroot.pdf
http://www.eclipsecon.org/europe2012/sites/eclipsecon.org.europe2012/files/Buildroot.pdf
http://www.eclipsecon.org/europe2012/sites/eclipsecon.org.europe2012/files/Buildroot.pdf
http://www.eclipsecon.org/europe2012/sites/eclipsecon.org.europe2012/files/Buildroot.pdf

THE RESULT OF OUK
EXPERIMENT

o Technology is there!
e But:

o almost every piece requires non-trivial actions to
make it work the way we need

e some cannot be used for cross development
o pieces do not integrate very well

e Overall, the set of plugins and features we installed
can hardly be called an IDE.
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DEMO SETVP

Host:
e Yocto standalone cross toolchain 1.2.1 for x86(32 bit)
o Eclipse IDE for C/C++ Developers package Juno SR1
Target(gemu x86):
o Stable kernel 3.6.2 from kernel.org
Yocto core-image-sato-sdk filesystem image for x86 gemu

o Lttng 2.0 packages(lttng-modules-2.0.3, 1ttng-tools-2.0.1, lttng-ust-2.0.3 and
userspace-rcu-0.7.3)

Latest TCF agent
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